In the present paper we establish a new integral inequality of the Greene type involving functions of several variables. A corresponding inequality on the discrete analogue of the main result is also given. 
Introduction
In 1977, D. E. Greene [3] proved the following lemma. LEMMA 
Let k\, k 2 and // be nonnegative constants and let f, g and hi be continuous nonnegative functions for all t > 0 with hi bounded such thai t t f(t)<k!+
J h 1 for all t > 0.
The proof of these inequalities given in [3] was elementary but long, and much shorter proofs and further generalizations were found in [2] , [8] , [12] . In 1957, while investigating the boundedness of solutions of certain second order differential equations, Liang Ou-Iang [7] established the following inequality. LEMMA The inequality given in Lemma 2 depart somewhat from the structure of the classical Gronwall inequality [1] , and has some important applications in the theory of differential equations [4] - [7] , [11] . Due to the successful utilization of the inequality given in Lemma 2, it is natural to expect that some new extensions of this inequality similar to those of the inequality given in Lemma 1 would be equally important in certain new applications. Our main objective here is to establish a new integral inequality of the Greene type involving functions of several variables which can be used as handy tool in the study of certain new classes of partial differential and integral equations. The discrete analogue of the main result which can be used in the study of certain new classes of difference and sum-difference equations is also given.
Statement of results
Before stating the theorems to be proved in this paper, we summarise some basic notations and definitions which will be used throughout our discussion. Let R+ = [0, oo) and define by R+ the product R+ x ... x R+ (n times). A point (xi,..., x n ) in R+ is denoted by x. For 0, x in iZlJ. and some function p(x) defined for x £ we set 
for x£ Rl. Then
for x 6 R\, where c = y/2(ci + c2) and
for x € A useful discrete version of Theorem 1 is given in the following theorem.
, be real-valued, nonnegative functions defined for x £ Nq and ci, c2 and \i be nonnegative constants such that 
From (30) we observe that
. .,X n _i,X n + 1)
Keeping xi,...,x n _i fixed in (31), we set x n = s n and sum over s n = 0,1,2,..., x n -1 to obtain the estimate
From (32) and in view of the facts that
for all Xi € No, 1 < i < n, we observe that An-2 • ..Aiz(xi,. . . ,X n _2 % X n _i + l,X n ) (33) yjz{ 2!i,...,X n _2,X n _ 1 + 1,X") A n -2 .../il2:(x 1 ,...,X n _2,X n _i,X n ) y/z(x\,. . .,X n _2,X n _i,X n )
•>»=0
Keeping Xx,... ,x n _2,x n fixed in (33), we set x n~\ = 5 n -i a nd sum over 5 n _i = 0,1,2,..., x n _i -1 to obtain the estimate
Proceeding in this way, we obtain the estimate
«"=o Now we observe that Here in the last step we have used the fact that V z ( x ) < + l,x 2 ,...,x").
Using (34) Now, keeping X2,...,x n fixed in (36), we set x\ = sj and sum over si = 0,1,2,..., xi -1 to obtain the estimate
By using the fact that G(x) < y/z(x) in (37), we get (38)
The proof of the case when c = 0 can be completed by following the arguments as in the proof of Theorem 1 with suitable modifications. This shows that (38) gives the upper bound on G(x) for all c > 0. The required inequalities in (8) , (9) follow by using (38) in (25) and splitting. The proof is complete.
Some applications
In this section we indicate some applications of our results to obtain the bounds on the solutions of certain partial differential and integral equations and partial difference and sum-difference equations for which the earlier inequalities do not apply directly (see [1] - [12] ). For example consider the following system of sum-difference equations
for x e where /, g : -• R; A, B : iVJ 1 x R X R R, in which R denotes the set of real numbers. We assume that 
